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(54) COMBINING AND BRANCHING ELEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a new combining and 
branching element, which reduces the transmission loss 
caused by the wavelength deviation in inputted light beams, 
by providing a phase difference adding section that gives 
stepwise phase differences against the wavelength changes 
in the inputted light beams. 

SOLUTION: The element is provided with a distributing 
section 13, which distributes inputted light beams into more 
than two groups, a phase difference adding section 15, 
which gives phase difference to the distributed light beams 
that are distributed by the section 13 in accordance with 
the wavelengths of the inputted light beams, and a 
condensing section 17 which condenses the distributed light 
beams that are distributed into more than two groups and 
that phase differences are given. The section 15 that 
provides stepwise phase differences among the distributed 
light beams in accordance with the changes in the 
wavelengths of the inputted light beams is provided. Thus, 
the wave fronts formed by distributed light beams are made 

same as for the wavelengths of the inputted light beams that are more than an n-th wavelength Xn 
and less than an n+1 th wavelength Xn+1. Thus, if the wavelength of the inputted light beams is 
deviated between more than the n th wavelength Xn and less than the n+1 th wavelength An+1 , the 
inputted light beams are condensed at a same condensed position and the transmission loss is 
prevented. 
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M^{f, sis 1 1 o^jfsi=#«sa» i s c i - 1 5 c 
i ±.iz&mm isci-iscncffl a-r 

[ 0 0 5 5 ] »2<0r— ^'S-^ffiftlH 5 e fcRtf 

SBTW l 5cffl*>(!,fSi»Bl 5 bfcl|6l*»a(Cfl! 

j*~mmi 5 e zmn& t . mm^m^ztt^x, 
m2<7)mm%Tuj 1 5 c twiw 1 5 b t^is^- 

JS*£ ffiMW4 Z k S . £ <0 JH 2 Ox- > 
[00 56] ifc, S3£gfll 7J2. ffiffl*ft#«l 5T- 

lift L < Ji. ¥ffl«M£-CMSP 1 7 *aMW-4«3&*A 

(b) tsrtmfc, xhmtszvmjjmttL&vQwm 

^PM^S^-Sn^+'D (H7 (B) 4i<7)Q2^>Q 

[0057] i^m^SB i7«, cmmtt$-M 1 5 
H^wctt, mi—m3<^iiitsmmi2 1 a 

[0 0 58] ,Tix£>tfi7J«£i&2 1 a — 2 1 c^tt^'ix 

a, m^2 icosgpw, A7j*^^L^^m*-r 

[00 59] «3frH5 1 7 &TlPKS»'Cfl!|jW-4»^) 
SMafiSK, tiitf, tfi;fjafift»2 1 a~2 1 ctt, 

mm^mconmco^mxnm-ti. z t wxz t.m*. 

[ o o 6 o ] jkk:. commmmo&ttmm^F 
i ocoan*gg*sfe*bfc. ocoiftf^cov^ 

I5b(;f@ Lfc^BSH, H4 fiWS&m 
#i£g& 1 5 b i^2«»«7k^ 1 5 c tCOWmMft 



So 

[ o o 6 1 ] m i cowsmru-i 1 5 a «##» 1 5 

a 1-1 5 amCOgfjf^Srn 1 fc-f*. k . 
ggl5al — 15 a m-ffL-f' tK7)^S&S<i. ALl-n 
lTojKrSifctJfiri. Wi.tr. »}£fi&l 5aiK 

1 5 amfcfaa»oTJ«fc3telHW:AL 1 ■ n 1 -To*< 

315 (4HE3C) *A 1 5 a 1-1 5 am«lfll 

gAs^, 5 a 1 — 1 5amHfjBI 

$df& 15b tCA^J§fl7t#3t 3 la. 31b. 3 1 c T 
B&%tlZ>mm3 3i*^ H4 (A) t^Lfc«t, ¥ffl 

«J»i 5b(0fts^rift| (llicox^rifti) hK^TS^r 

foytzttLXW-ft (^*)"fe*«3e3 la-3 1cWfi 
ffiH^'O ) T-feSht-S. 
[00 62] iCD J: 3 :firlffiafefrtC*SV^T . A7J*(7)M 
lA^'AsKflltfi : <i 1 #»SS&1 5 a 1-1 5 

^1(1 A^l=k ( ■ AL 1 ■ n 1 ■ ■ ■ (1) X'5- 

4(B) ^HatiS^-iafcy^riftitdWL-rftv^aKffi 
[00 63 ] ( i ) siCttJV^T. k 0 ii. aatc 

fcO. k 0 =2*/AT#ife*l4. nllJBtt 
KBHtfe«fc4HISji« 1 5 a 1 - 1 5 am^MfT'S 

So 

[0064] fit, ±Ksfe 1 *«2 jrfc=Sr5 . ±t£« 
H3 3li. yJ^ItMLTS/WCil. (H4 
(C) ) . -t&h-h. SfitltfMMftKTW 1 5afcJ;V 
1 5 c *^^Sg|J^-C{±. ffifflSt*** 1 

<SfcffllSft#4*tt4 1 k iX^kLtz. 
[00 6 5 ] ttz. 1 5 b £fEiW--g>3£3 1 

a— 3 1 C {±. actc. m2cr>w&^rvA 1 5c«m 

5 c 1-1 5c n^A^-TSo tot, TffizSft 

»i 5b%im-tz>ft3 1 a- 3 i cii. m2<?mm 

T\s 4 1 5 cCO%mm.$&l 5 c 1 — 1 5 c ntC. JS2C0 

[0066] kz\?>x\ mzmwLtzMiz, v-mmmm 

1 5 b j& 1 comm%T]/4 1 5 a«^«feS# 1 

5 a 1 — 1 5 am^&O-Mttt-yf-Sr. Hi cOt^fP 

1 fc LTfc D . Wi2CDmm%TlsJ 1 5 c 1 
5 c 1 — 1 5 c nCOKDWfttT'/^Sr. ||2tf0t yf-P 

2 (P1>P2) ^LT*S 0 

[00 67] ^t, ^mmmsi sb^^mLx^t 

&%3 1 a— 3 1 ctfi* W>2W$WkT\s-i 1 5 c 
IfSl5cl-15c nlcASfc. H5t^Ufc«t, 
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¥-mmm%i 5bctM3 u-31 cst4tt^ 
&{m^A<t> us, as2«ow8a»rw 1 5cti4, # 

Vftftl 5 c 1-1 5c£feflH-S# (t^*)f2c0 
#IE3fc) RHcOttfflMA 0 1 * tC^iSftS. 

1* =Al/r-C-#-iA>fL4fflfflMA*l* £^J£ 
JW. tztzL. r = Pl/P2X'hh. 
[0 0 68] 4fc, HfcKffiL:fc*fc:, g£l<?)SMT 
W 1 5aKfI»»l 5btA^tM3 1 a— 
3 1 cT»*S*l*«ffi3 3l4. A*l*t2jrt4ir 
tlZTvimZ (yMCfffl^rf) . MoT, m 2 O 
»feSSTU"< 1 5 c £0#2iig[K 15cl-15cn^E 

cryfztb^ ¥®**i£g£l 5b&J:tfSfS2C9ai$y&TW 1 
5 c a>£>&&gfcfrT'{4, efflH^'JS 1 CDfflfJ: 9'h£V^ 
2<7)fi ( idOWTIi- 2 » / r ) fc:3r* 4T(i»*fc:jE 

[0069] £iT, £2 cOtfi5HMW^4*tt4 2 4><D, 
(Htf««#f^4 2a) ffft&H2 

2(0l»71/^f 1 5c2rtSftLTfc<. .lo-T^k, 

^2 ^fifflM#wft4 2 k , &3<7)ffiamft&m4 

[0070] JJE<0»3<0ffiffii£ft-5#tt4 3 £f#ogl 

2o#i!£S&TW i 5ctie^-ftfc«>tii, 

[007 1 ] S2*5»RKTW 1 5 c O^W&Ws 1 5 
c 1 — 1 5cn£>JB*T****vWln2i:i-4. 

1 5 c 1 — 1 5 c nCDZfL^fLOMZ £, 15cni> 
U5c lfc|*B3&»3fcf)!V*AL2^J«fc£<'*N&. £ 
<rM2.(7jm®kTVA 15c CC 4 &IS2 Ofuffl^ff-fHf 
144 2(4, A<£2=k 0 ■ AL2 • n2X~ i 5-Z-L>tlh* 

[0072JS2 c9{jzfflHtt^#e4 2 0fflm&4 2 
a««ILS3 ^ffifflUft Wf£4 3 cOffi^ £ , « 
ftsWeTRHIKHI § fc^ S tz Sb U± , 5 A ^ 2 / 5" k o 
=AL2 ■ n2=J^l/r/5k 0 =ALl/r ■ n 
1 £iWc-tf1f.Rl^ MoT, AL2=ALl/r ■ nl 

/n2Srif!*rf4olc, S^oSfcRBTW 1 5c<?)# 
#}&g& 1 5 c l — l 5 c ncoS£ ^JitM^^-tirS -I t 

t-, smt-r6m2cr,mmT^-i 1 5c&iin; 



[0073] m,2c?ymm%Tvj 1 5 c co^-asisss 1 5 

c 1 — 1 5 c n^^ATJ^aS^r^fiffill^lM:^ 

H«3t{4, m*a5i 7cosgp«fsi-fiatc**§ni>« 
^«^t«4, wtMi 7ott«±ij^ts* i ', liiT, 

[0 0 74] W.2<rmm&TV4 1 5cC0##«a»l 5 
c 1 — 1 5 c nCD— SSr, 1 7 fc LTOTM*^ 

T, AftSPl 7«JB»f**n3ft4 4:, $2«#W 
TW 1 5 c^^SKl 7 tzATJ §2143^4, JlttW 
M9, ( 2 7rm + A<£ ) / ( k 0 d ) = 0V4-t £>ft-4 
ftjaffaKflWrSfti . fcrtfU A 054, H6C*Lfc 
?&4 OttfflMfl-Jj-Wffi 4 4 fcMV v§-i feti&ffifflUT* 
^tL(4, ilE^A^ lfcj;VA<)f>2i:<7)ra^T^-f- 

fc, A<£ = A<£2-A<£ l/rtW^S. 

[00 7 5 ] 1 7<0^t>«l±*JStf3K 

±IB^)W|6jft*9**<9= 0 ) 2^m + A<i!> 

= 0T-£>4<?)T\ m=-A^/2 rtW. 

[00 76] ^ZX\ 0 = 0 k^Si^SSrkoo t L, ^ 
LT, A7J^cO&i!Ek 0 ^k 0 =k 00 +Ak 0 
k, ±te«r*]^^{4, P*H{4*B&-r 
S=Ak, ( AL2 ■ n2- ( AL 1 ■ n 5 ) /r ) 

(k 00 ■ d) = ( Ak 0 /k 00 2 ) A<£ 

[00 77] i«3W>6 A^COMS^O 
[0078] MoT, i(©ffiBWO^Mft*?Ttt, A* 

4. A^^^-mcsH-r 

[ o o 7 9 ] act, iietfo^Mftas^ 1 o zmf-t&Wi 

CO, »E113, m*g|51 7, ATlW^Kl 9fc 

J:t>*tti7J»^2 1 ttMLtifflmic^XWlWt 

zcr>mwMzco^mcomm^cD-mx- 
[0080] mm i 3 (w-mmm%) t&m , atj 
Mim 1 3 , m i ^mmmrvA 1 5 aco## 

SS&l 5a 1 — 1 5am«Rl3#ttMt'7fia2t 
[0 08 1] iiXoK 9 tftfftW? -/ f-a 1 , a 

{4, ifc7)«£)£»§*i.£asrc&£. ■infc'OV^T, El 



!( 9 ) 000-147305 ( P 2 0 0 0- 1 4 7 3 0 5 A) 



7(A) fcaSHLTSffiW*. 

[oos2] imiBv$>& s mmm n^gi^i 

5 9«ffiM£Affi3«£S&l 3t 

BWftfti. £c9J;o&\ Mai*, KOWt^Ktf 
•yif-a 1 t-T4. ¥ffi3fift»l 3tf>, A7JS8W 
1 9fijOR?I_h^)ffi»^iQ 1 (ftfflWfcliRM^fr 

jSc) *><a $ lo^g&rw i 5 a«cst««{c«SH 

115 3£ftjg« 2 -f^-f h tT5I^T. £f!>4HR«fc5 
3^oT»U0)*»BTW 1 5 a«##^l 5 a 
1-1 5amOSH&£¥flSWaa»l SfcJROftfti. - 

[0083] i£Oi3 taR0ft»tftJEeyf"*»5eUfc 
flfitAfc&i:. mtf>#ift»7W 1 5 acDFMfAS* 
«»*^IW-4*Wfc, A*l=Rl-al-«2-S 

l -WEaSfLSffiffliSjW* 1 4 . £ oaifi. ifciK 2 

(IEEE Photonics TechnologyLetters Vol.3, No. 9, 8 
13 M ( 1 9 9 1^9^ ) ) £fEf££ilTl^c7yt\ * 
«ORBH*«»-r* . Rl«:¥ffiz£feE£l 3<7)A^ 

wfcitmaw^PMfcssLT^s^str&i. s 1 
tiA7j2»^& 1 9co^n (^mmmmmotLtz 

b & ^#A***B*D»* ) T-ft £ . 

[0084] icofiffiHAqf. m s mo^i&s&rw 

15a. mVKfftl 5bfcitKm2<?)2i:ftff#TW 1 
5 c «##So±iE Ltzmmiz X . A 

1 * =A«^l/r=Rl • a 1 • a 2 ■ Sl/r >\.gg 

[oo85] jfe3tau i 7 (^mmmm tznt 

ft7J««2 1 a- 2 1 c«W(tMf7f* 
«3i«. Jfc^gPl 7 l2«iW 

TW 1 5c«#itll 5 c 1 — 1 5 c n Oft 9 flit 

[0 0 86] ^ft^KOflftAgb-yAa 3. aAb 
«fcje»3*L4*!ieT&$. iflfcO^T. 127 (B) 

[0 0 87] TH»*£-&1 7 C9, »2tf>#iH»TW 1 

JS) m^»i*fi«2 l«£JfcMtt£ffiaMl5 5£ft 

ft7J#S£E#2 1 a- 2 1 cOii§§P£¥ffi«!SE-H 7C1 

fa3tn. *3t. Wl»17«. m7J»»Ef#2 
1 fBJORMAOff*^ *Q 2 ( HSW£liPMtf>#'& 

jS> *2<9#*ktw 1 5 c«tjfe«5KfcflBB 

«5 7^^JK«4-r^>-r^LT5IV^T. i«#Mffill5 
7^r>Tffi2«0*RBTW 1 5 a«#i«l 5 c 



1 ~ i 5 c n aMW.* "¥~mmm% 1 7 tcro 0 flits . z 

[0 088] icOiafcKOftttftftK-yf-^oStJi 

v«4 tRje l fcaKetr* & t . as 2 oas&fi&r u a 1 
a*{A ±Kxnc2{caH«s*LTv^^)T, zmwm 

<m-t&. R2i4¥ffi*£i£8&l 7c9A7J«fccfctX 

aj*«<oRa*a£LTv^^«-cft4. s 2<±aj7j# 
ss& 2 1 ( 0 1 1 fc t s* ^ttyiw 

[0089] A7J«M 1 9 , £±i7J»}>£ff-&2 1 ^£07 

^xmwLtiMiz^wmm 13, 1 7 0 #(t 

fc*#T25oT. flEfflr^WRK**, ATJ^iStE&l 9 a 
-19cfc. ffi7J«$EE£2 1 a— 2 1 c lofo 

7J*»iSff£2 lbjffifflf|,tl«) , AIBA 4> 1* 
^5A^1* ^±f2A^2<7)^(5-Afl£»2i:^|ai— t-T 

*ur, flffli-ftA*wtaii 9 & i ^m&AJjmmmz 

[00 90] IJco.k'SSrifcfcv**.*. AIE?S^ 

S^UtffifflUR 1 - al - a2' Sl/rt, ^2<7)W 

2 ■ a 3 ■ a 4 ■ S2Jr<4. ±SB<^&5>I^±* S . ^A<jS 
1* =5-A^2^PBfISrSoi:AI»i;. R 1 • a 1 - a 
2/r=R2 ■ a 3 ■ a4t« t 

[00 9 1 ] ilt. ^l«W«S§Tl^-< 1 5ac7)#» 
mm 1 5 a 1 - 1 5 a mSv s ra^ft» 1 3 (CK 0 ft»t* 
JROWtt-yf-fc, »2<^j»H»rW 1 5 cCD&m®. 

Ki5ci-i5cn iw-mmm^ 1 7 tas o#»t* ast 

- 1 9 c * Tffl»felf^ 1 3 fcJRO ftltilR 0 ftJtf 'y A 

t , *7j»^2 1 a— 2 1 c ^mmmm l 7 tcKO 

#(tftJKb°'yA« lBol =D/R1, IXOWt^JStr 
yfa 2li«2 = d/Rl, K»JffttftJKtr«yf-o3(4 
«3=D/R2, JTX l 9#it^«t°-yA«4(ia4 = dA 
R2L ^-f^UfilR-C**. 
[00 92] ^«7t&A 

AlBfOR 1 ■ a 1 ■ a 2/r=R2 ■ a 3 ■ 
a4<^fcftA^-4fc, Rl/r=R2**»6*lS. % 
oT, ^l^#fef^TL-^ 1 5 a<7)##aa&l 5 a 1 — 
1 5amJWi»Kfl StKDffttSffiDWtb'yA 

fc, iS2^#fes§ri^-f i 5c«^4aii 5 c i — i 

V^fixfcdi L. XftmmSl 9 a— 1 9cSrTO 
3tK9Wt£iK9ftW-b>Afc. {B^rafiSB 
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2 1a-2 1 c£¥W*iftRl 7£M*)ffl?&M*)tt» 

[0 0 93] £*UC*rLT. l8C*Lt«C. AM 
1 3 £«fi£t-£¥MV^cOA7J«B4 tflfc&WOPHl 
Ji£tl»^Rl (P«4H7#M1) m^g|?17 

^4^2 (I«(iH7#HS) fc*3tK-f4«^ 

[0094] Rl = R 2 2: ±ie« 1, «2J 

b1=D1/R2, a2 = dl/R2tEI. £*t6a 
1=D1/R2, a2 = dl/R2h, ±!2<7)er3=D 
/R 2 „ « 4 = d/R 2 fc £ „ ±IB<7)R 1 • « 1 ■ « 2 
/r = R2 ■ a 3 ■ a4«SCftAt?.. fc?t*U ZCO 
KAZtl&^tpCORl £R2fc:a#«|;!.S. -t&t. D 
ldl/(R2 ■ r) =Dd/R2h^l»„ ^CDfzbb^ 
D 1 d 1 =D d ■ r^ff-g.. dill R1=R2 

fci-««^0, ¥ffi2»i£SSl 3^#i»SES£l 5 a 1 — 
1 5am<?5tt9flTttr<yf-T*6 (08#{g) . ifc. 
Dill Rl = R2fct5*^), Yffi&ftKl 7^c7) 
ffi7J^IS2 1 a -2 1 ccOK0#(te-yf-Cft4 (H 
8#M) . 

[0095] £*U4, R 1 = R2 t U fro, D 1 = D 
dl = d ■ r 4:2:4 ii: « 
-)T, R1=R2H, ^O. Dl=Dfc-f-4«^Ji, 
ft 1 1 5 aC0#a>i£S£ 1 5 a 1 — 1 5 a 

m£Tflfl*^13(^9ft(t£Kv?-dl£, ft2co 
iWT V-i 1 5 c c7)#»itS# 15cl-15cn^f 

[0096] .iCOittt, Rl=R2t ~i~%> t ■. II2C0 

mi<nmm&T\sj 1 5a*)*»«s*iBraiw-*£ 

1 3A^Hl«iWri--f 1 5 ac7)#^MSSl 5 a 1 

8 ^ ufc*tc, T—^-mwm 5 9 ^Rttft^ff* 

[0097] 2. m2cr,mmcowM 

[ 0 0 9 s ] ±as i^ft 1 «sai«j§8mTfi. ft 1 

J&fl&TW 1 5 a<50##^fi&l 5 a 1 — 1 5 am-Ht-?* 
*u^*< i: t¥ffi3KftffiWtf>iBat (IglR&liffi 1 t— 



o , vmmmcom misbi ^zmrnz^ s «t a k . 

Zii^UZ . TH^feK 15b^lffil5bltR 

[0099] ifU'^LT. c\cr,m2cr,mmmmT 

{4, H9t*Lfc«t» ftl«a»i£ff£TW 1 5atfD# 
5 a 1-1 5 amfWft«S6 1 Sr. ¥H 
Vim 15b toft 2S15b2 ffljj fcf&g LfcffiRW 1 j£ 
Q5i^TBi«l 5bfDftlSl 5b ltft^T 
JS3H«fcfl«rXft iMR^flSSiffiK 6 3 fcja 3 4 3 tc . ft 1 

mi 5t> liaRowrca*. 

[ 0 1 0 0 ] ft 1 f— ^°-¥^SS 1 5 d SrfflV 
(H9)ii«WT*4) . ft It— ^-ifflli 5d 
±iaRSgDtt 6 3 (eft ol^t, 1 
5b<7)ftlSl 5 b lfcJKOfttt*. 
[0101] ±t&<7)ffigc0 l,aQ5tl ZCOmWOJ&M 
Ti4. ft2Sl 5b2±T'&-oT¥M*iSSSl 5b«y 

[0 102] #^15al-15am« 

[0103] i «ft 2 ^mm^mm^Mik, m 1 

8&T W 1 5 aC0##iSg& 1 5 a 1 — 1 5 amfWfl 
*»&HHtS#iS*cO$«Hfc. j£Q 5 L/C. 

Lh^hifx^h. ^cofztb, mi<nmm&Tv^ 1 5 

a«#iSfSl 5 a 1 —1 5 am^am^^ttiStStL 

m2cr>mm$TV4 1 5 cco&m&s&i 5c 1 

— 1 5 c n^Tfc«ESfcff&at^*4i 4. £ 

C0ft2i^flfec^!ffi«*§lli\ ¥ffl**S§Tl^-< 1 5bO 

[0104] 2rfe. z\com2cr>mmcomm.(om^h . ft 

1 COafiftftTl'-f 1 5 a«##»US 1 5 a 1 — 15 am 

fr^wmmi 5btA43tt4oTTffi«sa?&t¥ 

4 a t, #V^S# 15al~15am 

[0105] ttz, z\cr>m2cr>mmmm^)EM\i. ft 

2.<r>W&3kTVA 1 5 cO#3»*3§l 5 c 1 — 1 5 c n 

* ^mwm% 1 5 b 9 fttt*«^*: fcawcs 4 . 

£<7)t§&lZ. W>2<r)Wm&7VA 1 5 c <J045-3ISSSI 1 5 
c 1 — 1 5 c n %tl?tlC0iQ&% , Tffi»«ff-& 1 5 b CO 
ft 1 S 1 5 b 2 WfcffilKlKSgLfc 1 J^Q 6 *» 6 Trail 
15b(5Dft2Sl 5b2 t|»]^-3tM«tWS 

a»w«L«inft ( ) a 4 0 c , ft 2 « 1 5 

b2tc!S l 9ft(m{f^V^ (BljSti-f) . 
[0 106] ft2-r-^°-^«l 5e»5 

«^2r^. !2f-A-i»l 5egftL ft2C0» 

(tRfrtt) ti»d fl*»i 5 b<7)ft2ffi 

1 5b2fcffii5Wtttfrjavv, 

[0107] 2rfc. ft2cO^KT^-< 1 5 c^ft2f0 
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<r>%rWm% 1 5 c 1 — 1 5 c nj&^^MWttB 1 5 b lZ 
fc, 1 5 c 1 - 1 5 c n«ft§ *R5&*-4<OjD* 

[0108] 3. m3<r>m$&<?w& 

±M L fcJB 1 is 4 2 <?5lSii6<7)J$irc{i , Hi £D?»Sc 

»ru>f ie»tfc*fci OTHafiSK i 5 b izw-mwi 

i <nwm§TV4 zimttzmzx wwmm 1 5 b 
tjf Di^^jFM l, * lt , ^mmm% 1 5 b t m 2 o 

[ 0 1 0 9 ] 12 1 014, i<50Sg3<7)H]Sfec0^ffi^^ 

■#iHft*? 7 0 £ , Ztiffft T&ttltzgm 1 1 cd±3j 
a^AfcTBHT**. HI Hi. £«3S3<7)ii 

[0110] £0>-&a«*7-7 0*4, 3£8tl 1 te, 
§E 1 3 fc , ffiffl36ft#fl|f 7 1 t , 1 7 bizcom 

tea* 4. *>fc, miMl 3 CO, ffiffli£ft#ai!7 1 kf4 
RMf JJte 1 £Lh«7Jj«ftB 1 9 £ ftx. , W{M 1 7 

[OllUlilK ftWM 1 3 , »3fr^ 1 7fc4l*' 

1{4, m^satojesiTSi'iiL 

[0112] ffl«jsft#ai7 us. js 1 (rmtmrvA 
7 iab. v-mmm3&7 1 bt, s&2eoa»OT7-w 7 

[0113] gii^awrw 7 1 a(4, mm^mm 

K7 1 a 1—7 1 amt«USS t <IfLfe#^^ 
7 1 a 1-7 1 amtf)— SB£#ES1 3C«^Lt* 
"3 , f«^¥ffi2»«SS7 lb^lffi71blt. 0fS 
t° -y f-tSSHE LT&So £;h. £>«3KftR 7 1 a 1 — 7 1 
am{4, #*L<fc»l^w*-#R»7 1 d£tf"L 
T , ¥BS9fi!SS& 71b^)$lS71bl fcflf gg-T * «0# 
(Hi liKH. SM(4fJ8£t-&, ) o 

[0114] i<onsitfMiiaa»rW7 ia(4, 

K7 1 a 1-7 1 am*^W-&3KBIfc:, iO^OjJfeB 
tefct^&ffiit (l¥ffl{4fia^S) 

1 b(;«II^MtSStK7l/n'S)S a 

[0115] ##JSB&7 1 a 1 — 7 1 a m£RMWt' 
«j£-4"-g> &M®.B&7 1 a 1-7 1 am«*8 

(mm%MZ) Sr, iil^W^S§7 1 a 1-7 1 am 

ifim*^ffi^Mf £ 1 -Jtf I*«7 1 bfcSR 
KTW 7 1 a2r^-C'S^»„ Mit LT, «2«i 



tef£„ 

[0116] &i3, #2Si&5£7 1 a 1—7 1 am(?)I? 

{4, i-hteR^fi*:^* 1 , ftiwwi micommcom 

MC0&mm& 1 5 a 1 — 1 5 a m t fiHRfc. TEit^ixS 

[0117] iCOffi 1 ^«71/-f 7 1 a<7)#*jSi?g 
7 1 a 1 — 7 1 amf^fflli S«U 1 C0$f£^£# 

mta. mm 1 w*JBastc4H»a«7 1 a 1-7 1 a 

l-ttZ&mmm l a 1-7 l amfcffl^SWtH&fc 

[ 0 1 1 8 ] £i>, Ifl 1 «f-^"-i»7 1 d *K(t 
-S.*I^r, >Ic 7 )lglcOT--^°-^«gg7 ldll Iglc?)^ 
WfflkTVA 7 1 affl|76^ 5 Fffi^8§7 1 btC|*!3&»pfc:fl! 

V'C-afijtfl 7 1 d *Ktt4 b , i^tt^V^tJrb^T , 

jpi i commzTv-j 7 i a b¥-mmtm7 1 b t «^ 
[oii9]*fc, ™#OT7 i b{4, p«aat- 

1.^', IS 1 comm%TUJ 7 1a iffifiot iCO^HHT 

^ o m i ( m i ^fiffii&H-^ftt^flfogp^ ) * 

m&Zt&. S4t>I«WS«7 1b(i, ^2c7)#U 
[0120] i^TH#^IK7 1 b{4, SRffi»£rg«T 

# n«4ff so^tt ttiitmi. «itf. 

[0121] ^C0TfflWiS5§7 lbditii com 

^>&v ^j^t4, ma Knmmmz^-wmmi 1 b<^ 

±{c^H»iSJf&7 1 b«&fr5«»^Ml(:«i 

[0122] 4^, ^2^«}^ifsr^-f 7 i c(4, as* 

c=0#^S-&7 1 c 1 — 7 1 c nT-fltJjfcLT&So ^ix^># 
»»B7 1 c 1-7 1 c nO-S ZMzfcUl 7tfiiL 
TfeD, ffiS^ffl«^7 lb«$2S7 1 b 2(Z. 
BfSetyf-TSSKtTft*. iii^#*iSfi&7 1 c 1- 
7 1 c n{4, if* t< {4^2C0^- 7 1 e£ 
^•LT, ¥If»7 1 b«IS2^7 1 b 2 
^av^ (HI l#3So P*fflt4f*ai^-4 0 ) . 
[0123] Z\tlt>&WM§7 1 c 1— 7 1 c n<7)^H 

»«a»7 1 b^comm^y f- m<ottw-y^) (4, s 

l<r)WM%TVA7 1 a<D#2*$cK7 1 a 1—7 1 am 
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[0 124] ££>flS2<9#8U»rW 7 1 c(i, <I<7)I6 

bb-cv ^3^3 <7)gp^ ( is 3 cDimmti^mzn^m 

1 c<0#««7 1 c 1-7 1 c n*«aiW-4*lfflt. 

[0125] =g-z»i£fi£7 1 c 1 — 7 1 c n £R— 
fiUfct**^^ #3¥i£g&7 1 c 1-7 1 c ncoMZ 

(ftiW^S?) *I5fS<0«[AL2To3a£tLHf, 
f?2?)#W7*W 7 1 c SrH^T-i £ . 

[0 126] its, ##jft&7 1 c 1— 7 1 c nCOJIS 

mxcomzm 1 5 c 1 - 1 5 c n t iBMnt^itsftss 

[0127] £««2«03|C8a»TW 7 1 c CD««aa» 
7 1 c 1-7 1 c n«ve*Ui. fflKl lfl5WH^S# 

W*fcf, SKI l<0*MBfc4f*ft»7 1 c 1-7 1 c 

l±t4HfiH»7 1 c 1-7 1 c nt=ffl3i-4*tt»* 

[0 128] fciJ, S2c0f- ^-1W7 1 eSrl^it 
;^m2 0-r-^-#igfi&7 led, H20 

antiirw 7 1 c«3&>^THafiaa&7 1 1> leftist 
-^-iia»7 1 e fc , Rtt&v^wt*. 

T, i2«^W7l/>( 7 1 c t^mm^7 1 b bcr> 

T , WtH 1 2 t , ffi 1 »|gSS»^ffiT-#H3 Lfc04 *i 
iVBl6i:*«HL-CKW-*. SrtJ. 112(1 Tffi 

»»s^7 1 b^^wi^affSKHH-^ssrcft*. 

[0 1 3 0] 01 2tC^LJtaWc. SI1<?>*IMTW 
7 1 a.0y&mt8&7 1 a 1-7 1 am£fi«l,;fc4HetC 

«ffl»7 3tSlttti5r*J:-5fc:, %2<F>Wm&TV 4 7 
1 cC3Hi&3afiftlft7 lcl, 7 1c ni^, J«ffi}&7 
3t|ta^oT, E^7 5 afcJ;T7'7 5 b £-£*veftJI 

[0131] i^X^[t^7 5a, 75b THSftjfelEH 

:«ffiS7 3all ¥H*«8&7 1 b^rfSMLTi^ 
¥ffl#«7 1 b«^2S7 lb2tSSi:, fi?2^2$ 
ttftTW 7 1 c<7)#»^7 1 c 1-7 1 c nfcfr* 

[0132] ic0iSMi!fe7 3 a^HJi, 7 



HI 2*7 3b t LXrtt. X^^^ifihVA 
J|Aa&±V'Ab(7)ti;^;fieft^ffi^£±ta«7 3 
a, 73btf|>„ -?"LT, Z.tlkMWiJk.7 3 a, 73 
b|gtotfcffiil£A<2>x (H12#JH) ^tOfiffl 
iA^xIl ^ffi*K&i&7 1 b«0ffi2«(CtJV^Tt«ff: 

[ o 1 3 3 ] A^y&com.^cm-itizm^mm 
m7 3 aco'&mi*. m i commmmi l zxm4 zmmt 
xmrnttztmrn^ ^mmm? 1 b(D±t/±t lx 

MtfJjfokW&tttlto (HI 2«y7Jfi) fc*tl/C, 
filtl9><. LT, S1^»7H 7 1 ac7)F»g 

fiffliiiiotcM-g>. me^m^xmrnttzm 

[0 134] bt\hX\ micomm$TU4 7 l a<59. 
Mm 5 a j3±tf 7 5 bBfl£*LttBro<3**ftJHR£N 
lit Ztt^N 1 l*<^»»»«f ^>HfflW-4 

w»»iarr*tiffifflii*A* 1 fc-^-it, a^i=a 

0x/Nll?ft4. it, S2(^fiSaS7W7 1c 

7 1 c ft<r)m?t&mm&f§ix'±i&{fflm*A <t>2t 

-t&t, A<s?>2{i, A^2=A^x/N2-C"t5|j. 
[0 1 3 5] -T&t. Atf>2=A<£l-Nll/N2 = 

A<£1 ■ q fc#*T& 4. fc*5U q = Nl 

[0136] tot, BDK7 5 a.HXX/7 5 bTM^fl 

t&tm*i0>mm<?) $ mmi-zmmzimLx 
v vfc3iasrc* tr i ^tacranA <^> 1 « . m 2 co^wr 

W7 1 cC0#^l&fcJ;-?T. N11/N2 (Nil 

<N2 ) -ewftHSft*. -r^*>. ¥ffi#fe?^7 1 b 
4 ) . ft->T. &2<nzmmrv4 7 1 cwpist-^^ 

[0 137] ZcoXd^b^-, %2<rm&3&TV4 7 1 

&S-5»»71/-i *fflSLT33< >Ifiom2£OSU6 
«®ffi0^fe*^fifflll#^SE7 lt*>> ATJtKO 

[oi38]tot, c\com3cr>mm<7)Bm<7)&-ftwm 
tt^ti&mkmmxtk t , m^^t^s.^ 

[0139] 4 . iS4 commcomm 
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mz. m^^mmmm^^xmm-t^. z^m4co 
mmmmco^^-mmTn . m 3 commmmco^m 

[0140] ±.mLtzm3c?mmmmT\±. mi com 

$>ff£TW 7 1 a,<T)&mm%7 l a 1—7 l amfilf 

tic?yp%< t wmmminim mmzim 1 <n=f 

-y\°-#ift£§7 1 d) ifi. S^fc^frfcfcfti'pfc, ^ 
^H#»omiS7 1 b 1 KSHLt^rSidtc, 

£*is>«at£, ^mmm$&7 1 b«sif7 1 b 1 izm 

"JfltJTl^fc. Mi. SRIM (112) T(4» H2c0# 
m^TVA 7 1 cC9#33W7 1 c 1-7 1 c n***.-? 
tUD?3?&< ti>¥mmm&Mco$&m (S6Rt(4«2<0-r 
-;-?-2$$jgg7 1 e ) #>\ i^CWC^SioC, 
Tffi»»S8<?5ffi2iB7 1 b 2 lizm&£.Zt& <fc 

¥B#SfiS7 1 b«H2S7 l b2t=JR 

OfftTO^. 

[0141] iiifc»uT. ^cr>mAcr>mmcr>mmx" 

t4. 01 3fcjSLfc«fc, Sl(^ffiB7M7 1 a» 
##fef-&7 1 a 1 — 7 1 am^fl-me93SSgB8 1 ¥ 
®*ifeE£7 lb«f2^7 1b 2fj(CilL/iffI01 
fiQ7^^^FH«M§7 1 bcDHlffi7 1 b 1 ^ft^o 

117 1b licJK9ff»tT&4. 
[0 14 2] Hl«f- ;\°-a$$&7 1 d*ffl^ft*& 
(HI 3tt£tf)0fC»4 ) , Sl«f-A"-I» 

7 1 d g#ct . ±iafMHit^8 3 =t 3 ¥mm 

mm 1 b«SlS7 1 b 1 izM*)H\f?>. 
[0143] ±fE<0 1 ,SQ 7 {4. M£ J4. 852 CD3fi£S& 
TW 7 1 ctpb 3 mm&tz-%&*MZttfZb9tz&. 

5iraT 1 b 2c04"l>* (^WifiMi^rtf) ttl.. 
[0 144] fcti, #^OT7 1 a 1-7 1 amCOSgP 

[0145] z<oM4cDmm<oBi&<oi%&. hi comm. 

SSTW 7 1 atO##SSS7 1 a 1—7 1 amftlftl 
^ftlfSftSftSr. SI2tf)»S»rU'f 7 1 cC0*>L- 

tzfafri>it&z.kifi-c&&. ^cotzib, mi corner 

W 7 1 aOSt^/i-g.«««3tet*It^<lg2£DW 

[0146] £fz, c\<vm4cr>mMc?>Bmcr>fgMlZ. m 
2.C0WM&TV4 7 1 c£7)#*M^7 1 c 1— 7 1 c n 
£¥B>S«7 1 bfc]R9tttt6*£fc:i>lSfflrt'#&. 

-eco^ii. mzvymm&rvA 7 ic«#i»K7 1 
c l— 7 1 c nm-m<7>sgff£. ¥-mmm%7 1 b« 

Slffi71b2 WfcffiRtdftJS Lfc 1 j£Q 8 a^Tffl* 
Mff£7 1 b com 2^7 1 b 2fcrtr3&»o-CJMf«fcW4 
«StcofMffii«f 85(:}{}3J;3(:,S2e7 1b2(:ffi 



[0147] 4fc, IS 2 Of — '"«-#Sftl&7 1 e SrfflU 
4*^*6. H2(7)t— ^-m&$&7 1 eiflcfe, H2 

tfattttirw 7 1 c<>34Hi^fcra«(c±ie<^BaKt: 

l8 5tjS3i3l:, ¥ffi#i£B&7 lbco3fS2S87 1 b 

[0148] Jflrfi, H 1 3 *fflVvtilELfc-&aa»7 1 
c9i?TCJ4. ¥ffii»i£S#7 1 b ton 2^7 1 b 2£>tf»'Cw£ 

(*8«>jfS2iiaH»rw 7 1 c fc¥HHSs&7 ibw 

*»> t=s £Q7*RjeLfc#. &Q*¥wmm&7 1 
[0149] 5 . S5 comt&co&m 

mzm 5 vmmmm^x vzwmt* . 
mmmco^mm^ u . as 3 commcowmcomco^m 
wsHars. Hi4ii, zcomscommmmco&ft 

[0150] i^5^SfiOJg«g^^*^{4ffi 
£ft##9 1 14. 31 1 tf)#ift»T W 91afc, ¥ffl# 

lbt. $2«lW71/^f 91ct £*tr« 
[0151]fl «i»R}7V>f 9 1 a{4, liifc* ( N 
1*) cO#feS£9 1 a 1—9 1 amSrft-p,, LT. <I 
fL^*«if&9 1 a 1—9 1 am{±. ¥ffi»MS«9 1 bco 

mi&9 1 b ltCtr-y^P 1 l-cixof+frc&s. 

[0152] m2<7)»}S?§T^-f 91c[l Sf4 

* (N22p:) <7)#^ff§9 1 c 1 — 9 1 c n^O, fcfi 

m\ ifL^^i*S&9 1 c 1-9 1 c n{4, ¥ffl#jftE§ 
9 1 bOffi2S9 1 b 2ttyf P 2 2 T'ffi 0 ft (tT % 

[oi53]M, i*i.6isitJ«tt^S2<^^iaairu 

>f 9 1 a s 9 1c {4. Nl- P ll^N2-p22 (A 
#:S^CC{4. N 1 ■ P 1 KN2 • p 2 2SriS^t, ^ 

am¥mmm9 1 bt3e*7Jrt-4 1 

[0 154] i«7)fil5O^Jfe<!0ff^t'i4. HI <0 

#i£S£TW 9 1 acON l*O^JSS§9 1 a 1—9 1 a 
mCOSSSP{4. Mf *»6TBafift»9 1 b com lffi9 1 

b i (=rt3^oTiS^t#r^*^wfti«fiiiDK9 3 

CifSaiol^ H1S9 lb ltKOWfC**. * 
fcs H2c7)#feiKTlx-f 9 1 ccr)N23(s:cr)^ig(E$9 1 c 
1-9 1 c ncOSSSti, «USf 3&^Tffi«SSS9 1 bcO 

H2S9 1 b 2[zfafr^ximmzmfhmkcom2fc 

5 KJ&d «t d H2SS9 1 b 2 Kffi Oft»tT 

[0155] ic0H5c7)||S6OJ^RS£?)-^^»^C0^ 
-^r, HlcD#jfef#ri^W 9 1 at4t4«l»9 7 a 

a, ^ar&EgT-w 9 1 a.cD^mmmz'imm^ 

ttzi£&. mL±X'4>crmZ^Z,« Z.comLLtzMm& 
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£»E!14tfrfc, 9 7bfcl,T*"$\ 
[ 0 1 5 6 ] mi <9#tt»rW 9 1 attt^ESM 
97a^97bll ¥Mi§%t$&9 lb«$2ffi9 1 b2 

[0 15 7] SilO*$#&TW9 1 a«Nl 

:fcCD#}gS&9 1 a 1 — 9 1 amOtf^f-j&ip 1 1TS>4 

co-e. micomtiis&Tu-i 9 1 aWMiA^i 

A<*> 1 = <s?>/N 1 p 1 1 bmtz.k&T$t>. 4 
fc„ $2»itS§71/^ 9 1 c<7)N22fW)#i&&&9 1 c 
1—9 1 c nCObV-Hpp 2 2T&£<?)T\ ±£<7)&ffl 

m^4> k±. m<o#RKrw 9 1 a#>&¥ratiftfi 

9 1 b*Bt»2«IKJl7l"f 9 1 cKAit. A 4> 
2 = ^/N2p 2 2 trS^SIS itS. 
[0 1 5 8] laioT. ■lil'b A<£ lis i^A^2<7)S^ 
^fia-rSil. 1 =A<jf> 2 ■ (N2p22/N1p 

1 1 ) tm3kh» C\tl*^B~thb, A<£2=A<£ 1/ 
(N2 p 2 2/N 1 P 1 1 ) b&t&. -etT. (N2 

P22/Nlpl 1) =qtfc<L A<f>2=A<f> 1/ 

[01 59] 4fc, -(Dm5c7)mmmm^m^. mi 

emm&TVA 9 1 a£fle#-$-5gu5g0lt£ flt« 
U SS2<z>aK£SITW 9 1 c (cttS^-ftjSuSffiJii f 

2 bm-fbthb (HI 4#SB) . (N2p22/N1 
Pll)=f2/f l=qi t j6*T& £ o dil 
fei^^iot, p 1 1 fcp2 2i:<JDJtt«t-3-C, 

[0160] z<DW,5cnmm<mm^ j rtmM : f-co%^ 
t-«3 ^mmmmco^mm^b 

1*5^1/^2^— 7 Id. 7 1 e (II 1# 

[oi6i] 6 . zcottwmMco&n 

[ 0 1 6 2 ] Hi 5 ( A) tj J:t>* ( B ) ii s fl-ffiSEfcT 
BffllRftllJa^ t> WfiMl .it* 1 OM^tte^-rSHT" 

T. MM I ) Tfl!JffiLfc-&4J«*?l 0 

t tz . ^esbs- m m i -cfli^-r s i 1 t Mm tx . era 

Hf-fJ|-§|31 5 1*, . Hl^*§«TW 

1 5 1 a 4: , ^ffiWiSSS 151bt, $2 <7)3fi£S#Tl- 
>f 1 5 1 c fc£-£trtSffli&ft#*i: LTfeS. Sris, Z 
coM^t^ri) . IS 1 comfficDBMTm 1 Ox-^a*if!sJ& 

i 5 d &sm& b mm%m&x\ m 1 ^mmmruj 

1 5 1 a S51 cO-r-^^feBl 5 1 d£ 



TBiWl 5 1 bfcSSBBLT»S. 
[ 0 1 6 3 ] H 1 comm%TU4 1 5 1 a(i, £*WtC 
tt, flu oUtfe^ffiTiiBj UfcMgg. st a . fl> 3 <r> 

[ 0 1 6 4 ] MM I fcJEtfcKfNOSS 1 C0«ftg&TW 
151atfi, ffimz\^z_lT&CDJ:?%:i><DZ'$>&. M 
M I T^-lE§ii3t^3^ra<7)©fflBB«ii. MM I coisa 
±. aUtc^So miOHSfe^SI4^i4ll3 

efflux . mm i 'vtimztvfctimmiztttt* & a 

<I<JDflil COYEST W 1 5 1 a£Rtt"$-S. <I 
0»if«ffiri/>f 1 5 1 ati. 

[0165] <Ic?)Hl 5(A) S-ffl^TtMHflLytflfjH* 
SgltfOHjSftco^ffi^^H^iSffl-rs^fi, »M 

S&l 5 1 a 1 — 1 5 1 am<7)o^3fl8^'@^JII (* 

v«) (2. ^mm&ffii 5 1 b^y^r^-s^^ms 

SSW-4. 4^. i£OHl 5(A) SrfflV^ 
dit^afifel&l 5 1 a 1 — 1 5 1 amSr. fiilBl 

fc. saw-*. 

[0 166] ¥mm®.B&l 5 lbjjj:^2«« 

ss&ru-f 1 5 1 c-eixm(i. ^ 1 <r>m^<r>mMxM 
[0167] zommmm^ftmm? 1 0 0 -m, 

[0 168] 5rti, HI 5 (B) tZjjiLtiWiZ* Hi 5 

(a) zm^xmwLizffimz&^x . $*^S2o 

^^-F#feH^r^ (SS2 0MM I ) 1 3 3iZ^W 
L. lg2<?)^OTr^-f ^;»S2<?)MM I 13 

3\,zfcttzim<7)mm%T\/4 1 3 sic^sgLTtn 

[0169] Hi 6tt. ^WS^FBB^RIIJa^fc^) 
*SSP2 3 1 Sr»i<^V-/^Vxy^"SyHIff-&2 3 1a 

-231 cx~ms&LizM$:mjm-&mx'fo&, trz. 

WM*W&M<7>~?»/JW xyrilHi2 3 1 a — 2 3 1 

c -cwjs-r « i t (ch je t t . tiffinft-^as 251*. 
f*a?-rs«^. mi <nwmrrvA 2 5 1 a t . tb» 

»2 51bfc s m2CDm$.8&T\/J 2 5 1 c t *#tf 

commmmxm 1 ^t— i 5 d *istt^<?)k 
mM%w&x\ mi<^mmrvA 2 5 1 a ^mmm 
Sr. »iof-A-i^§2 5 1 dz-ftix, ^mmwim 

2 5 1 bfcSSKl/Cfc*. 
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[0170] ItIc077A7i>-M@K2 3 1 a— 

[0171] mi<v~?v->vyx.>ym®$$2 3 i a^# 

772 3 5 fc7Jj«»a» 1 9 Srtt^-r 5 . £ com 1 

•y / vy i y^'mmS 2 3 1 a CO 2 2 3 7 a. 

2 3 7 bCDd-t>CD—Jjlzm2cr)~?-y;\V*yym®8&2 

3 1 b<7)#7°9 2 3 5£ffML. ffc^lg 3 CD"? -y/vy 

xy^I@iS2 3 1 ccoi]-r~>2 3 SSrflSWifcv^ 

3 1b. 231c^#»237a-237bJ, fi 

fflgft-5*2 51 com comm&Tyj 2 5 l a h LT 

[0172] ft*!@cO#-?Wvyx>-rM0g&2 3 1 
b. 23 1c^i$R2 37a-2 3 7bll S&S 

[0 17 3] ;cO01 6£fflVveiJiHJJLfcffiit£$&l<9 
■7'yM^iyi'-'M[llfi§«#^S&2 3 7 a~2 3 7 b<7) 

•sfecoaenSiWBvi* (*v^«> ^mmm%2 5 1 

b^y^T|6i(!0-«3&»6fl!WKC|ftl3&>oT» BSW4. * 

tz. zcomi 6im^rmmLtzmm^m3commcom 

<Z>*WtSS&2 37a~237b£. ¥ffi»«ff#2 5 1 b 

t= . ±.mcomm$i t § ^ t #*t # & «t= . her 

[0 174] iCOHl 6tfflV^"CKIBUfc0!<?5«^, # 
9t^ffii»i£E§2 5 1 b£T«Sft£g|^V)fi$£. ffi 

soii]ifeco»®^Jt^TM< r * - 1 # j t s s . 

[0 175] 

H^^KSaS^Wfflt ± ftff . ATJTt * 2 J2Lhfc#E 
£ <OffiffliS3i*¥i. &*Ufc 2 &±<0#IEft let 

Mi>. zcofmmt^bLx. atj^ 

IkifiW, n CDifcH A n JJLhH n + 1 A n + 1 *}SO 

IBTCti . l/z ± T ^fi£ § ix S j&fflii: IrI L lz & 

S. i-^T, ATjfthLT. Ifi41n(«fiAntU; 
fll n + 1 OifcR A n + 1 jfcSttOHrC-Wlfc f: LT 4> . A 

t L-T»J5*«#*ffl^S%&Ji. SI 1 ^ATJ^i: L 
T. SWJiif ( A 1 + A 2 ) /203l££fflV\ S?2 
cOX-hith LT . ifcS fcf (A2 + A3)/2^7t 
5?3cDA7J*h LT . mmmtii ( A 3 + A 



4) /2^03t^ffl^i:V^*^ct-4itT'\ fgl^A 
j]%r-M3 coX^^K^Kcom^ftmmm^z^: 

immcomm-^mm 

[HI] ( A ) $5 =fct>* ( B ) ti. £<03»5!«-&aM*F 
[02 ] £ 1 «HJfi«^««^iS^^IMHfl-rSHT 

[H3 ] jk i commcommco^mm^Fcom^mm-r 
[H4 ] * i commcommco^mm^com^mm-t 
[us ] m i «»«fffi«^«*fTOfiffi^ 

[06 ] S 1 ^)SQt^JOT<^MS»7^>»fPSKWr 

[H7] ^m^tmt^comm^mmth mx-h & . 

[09] m2commcommco^mm^x &tzmm 
[Hi o ] m3commcommco^^mm^7 ozm.w~t 

[lam JK3 foaEffe<oMu^ffam^3t^-f-« arc* 

4. 

[012] m3^HS6<7)^S|tO^-^*-?<7)»ff^iMBJ 

-r-s0Tfci>„ 

[ 0 1 3 ] £4 c^Stt«»l^iWS 0T"*. S . 

[0 1 4 ] m 5 commcommcommmxh & . 
[015] ^#a*¥ifflMB»ja^-c«iR-r*iBi^ 

[016] ^K¥a*TffiWiSFWhT'«)tt--l>^2 0 

10:11 commcommn&ttmm? 

11 :1« 

1 3 : ^-ISSP 

1 5 : ffifflilft^a 

15a : m 1 <?^ISH»ri'>f 

1 5 a 1-1 5 am : IS 1 OWifti&T l^>f «#»«S# 
15b: ^ffl2*-$S& 

i 5 b i : ™»»s^cois i m 

1 5b 2 : TfflW«^2S 
15c: %2crmM&TVA 

1 5 c 1 — 1 5 c n : £2 O^iftSgT l^>f «#*»f# 
1 5 d : IS 1 cof-n-w^ 
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